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solution in the nozzle (21) projected from the tip part of the 
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5 o \z£y)-m$mM 3 o <DUWtm t>nz> B 

5 OtC<fc0^inS:ff SttffiHEEte, Sira±^ (1) £i:D3< 



fc^L, r :mWL<Di&mgch (N/m), e 0 :II^OR«4S (F/m), d: 
Eg (m), h: ;XiV-$^FIHi (m)> k : 7 XJWBtffcttSrr fcJfcfclJfeft 
10 (l.5<k<8.5) <h"T?)o 

*m&mtire\z, —m t bTP±tB«j££ 4oo[v] tts. 

15 I^#:p±I±1^\^ H 2 6H mil fcfcUTflfcfcTJHfc&KU "5j^M4«r^rr«>*** 
W*-\Z&m, ->UDX fr£>ft£0j^-*J12 6 at, HOrI^— 

Xjg2 6 a©±M^^^J5£$n^mm^^e»^?>«Ji2 6 d t> *-©±k:& 
irrs&&©#^&£^J*t"£ift£Jl 26bt, eK»8§JI 2 6 b<£>3 6fc±fc» 

sfc^n^y h 2 6 c tzrnx. $mm 26b x;wxi/- h 2 6 c £ 

20 ©Hfcl*fil5zliLfc!±ai«ffi 2 8 tfftmZftT^Zo 

±fB«Jt^-XH 2 6 ate, ±at®*0<, TtfSH4**f **#T*nKJ&< , 00 

1 &18tfj\ pJ}^-7® 2 6 a £jg£i*:£fcg>T<&3o 
25 fip-fe, fx^4 l^^mEE^PSPbT, "SJ^-7,^2 6 a$:±i5fi[M^43 




(1) 
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JStffi*F»3fl!lk:5l*atytt«:Rltti:-r«>fc»T*S. 

5 ^bT> &&J12 6 d<D±K:Wu *«FRll6fe»J!BJi«:»riGr*t*k:tt*&tt2 7 

*J (0!IAttNiP) <D^y^cfcDP±fcB«2 8*flifcU $ Sk:*-©±J&>e>lfi8H4 
- h 2 6 c C©tliti;x>2 1 <DMZ £#itbfcJ¥^T?^/&£n 

o»tu ;x;«2 2 bu-ifinjiiz&Qj&i&zn 

15 U dtl^^i® 2 7 JBOfmOg. 2 4 j^BBi! bT&flaStffl'V;/ K 2 6 J&^fijcf S. 

yXJK7V- h 2 6 cRtfy>OV2 1 ©**m, ^ttWfckk X^->, 

Ni> SUS*0«J:5/«!«#T*oTt)^. <IU »<tO/X^ 
U-h 2 6 cM7X>2 1 ^m^LTcm^lZ^ 'Pt£< t1bJX)l2 1 ©$fc#S«B 

25 (*J|pJ«ffi) 

23H y 2 1 ©ssgffi^iR]fcffiE^iRi®*flt at*s 0 > frfrztt 
vm\zffi5& o \zm%¥Loy%n*'fi5. ; X)v 2 1 <o^mm^ ^n^mm 23©^ 

lpHB*T©E»itt, 500Um]£TFa«#£ b < , 3 & fctt 100[ tfndECF* 1 *?* b < , 
-^Jt bTtt 100[jum]fo|g^$n^o 
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H"J® (HllfcWFll) 1?*oT^ii2 4fc^-r«5^«fclS^e>nfeEEm 
if tLTOtfX^T4 1 i, COKxySff 4 1 fc»£^£^fc&(D»bA 0 

15 flJX^fiiJOVi-rnte: ! bg|*-&S*tRiK:2B^«:^Ca J; -5 fcif^pJii^-T.Ji 2 6 

»VX^2 lo(D^ra43tiT™^^-7,^X^^bT^^>m^ (#M1 2 
A) fre>£i4*tej*x*;&;*£^j^S#a8 2B) £ft£fc8&fcjiSM5ftig 

20 2 4 ©ea©«ii?& trxy*?- 4 1 ^trz^<Dmmt^—(DWEm\zm 

CtzmW}/V^nf± 10[V]) ZfttiTZo ffiltEfi4 2H im^ 

$-<tf»j§s: 5 o 0»p^ct t) , y X)vfcm& 2 2 Pwrnm*; X)v 2 1 <Dftmm&K 

TWmz*-7.t)7,*Mfol'T^Z>ftM (#I012A) £>MJ £FJt£!M#:# 
5l*a^«» (#IH12C) tfe-5fc«)teaaS»:«*tt2 4CD«|<iDliJ0*^ 
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mz&^T, Wmz*~ Xfj* S:»J«bTVi<5JK» (W12A) TflSfcSI-O 

(#isi2B) tfc^fc&fc, $&fcji^fe*«2 4©}s 
;X;«sS2 2rt©»vx;v2 io^M^v^t, catt^x*^^ 

jfcbTV>*4Ktt (W12A) ^6«E®*m3tiZg«lfcHj-5l^a^JK«8 (#^HI 
1 2 C) i^:Sfc»k:3B^?a:»Jtt2 4©#fiH©*8JP*lfxv/* : ? : 4 l^fc&f 

ttf^ftHH#a5 Ott, »t«CPU, ROM, RAMf^^WSt^ 

mwvvxnE.<DWi)u<D'&\zmW}nj£nn4 2 ^.t&fiixomMcDMjA 0 ;!/;*, 

i-«Jm55 1H, 1fi8SE«iS3 OtC^U £#WK:P±!±}S]££P±ffim@2 
8 I'TOP^-fr^. ©ttffiffiPSB 5 1 «u ^W^^bTHttB^^f 

-5©£|g£l8ffirr2>£» Mj«EE«M4 2^J;^^-cDmj±jii©ll»\ 0 ;l'Xi|l±^ 
25 tfX^T-4 lfcfflbOSiirS. cintctD, ;X^2 

ot^m-ijim 5 2 n-©p±(±i$-ij« 5 1 \z£z>mmmRmm4 2 
\z&&$£=L<DWEEm<DmshJvvxwE.&vx.vm¥4 1 
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mmm&^m<Dm^>7\z&r);X)vp ! iffis&2 2 \z\mmt)m^ntz^m\z 

5 (01 2 A). #>*>*#IBT?, fflm&W$&\ZlbZ>. 

MM 5 l©afl«ot, ^»)«JBE«M4 2Kl«k*»— ©*EEM©«jA°;Vxm 

10 fi^^-^*^OM^K:^ViTl»/jNlS»S5&««:l±l$n* (01 2 B). 

Mttffiili fl#*xX;fcX#^tf 18 T<^> ttS5fc£fbftl*l« 

\zW&t%> (01 2C). c:©a^xz^7.cD^tWIB^t0^fc{g;ri>^^> 
15 *T&£>yx;i/2 1 ^o^c^ick 0 t»tl«»ft$n^. /wx 

<K101 2A«tl^n§. 

kmlt, $km\z£z>Mwmmfcf)m<bn, xcDMWKD&mk 
25 mw}& \z*>®b izftfo-Tz z t ofioim tuz>. 

£ b \z, ±IS^n±fcBS» 2 0 te, «£*fc^:V»«|BS©y X;V 2 1 \z X D?«© 

n±ffi£fr5 ©t, y xjh*i?m 2 2 rtt-Mtfettic^ti 
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^/jn$ (±tB#^{t4c cfcn^ o.8[Mm]) \z £z>m&o)*titi it^§. 

d y x;w*g»EE& 2 2 ©rt®©i&nt£«:E5«>* yX;n*i 

vx\z, &mm<D%z— ©wiT$i.»ttaigi 2 oa^tbi 3*>e>ia 
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1 4 c iz&^TmwtZo mi 3 vfflfc&to&m 2 0 A<Dmmwv& 9 , 0 1 4 

R§SaTf»oT, 01 4A«P±ffi^fft3^Vi^TS0, 01 4Bttetffittlfi** 
U 01 4Cttetffl«CD«Jfi&^f. il3T1t RM©«3U:, /X^2 

5 i©»w±^$FS]#T0^$nxv^^ s«e±tt, yx>2i^7j<^^ 

10 :©»Ptffigl2 0 Ate, M^bfc^#:P±tBgS2 0 £ikmhT&mtt£Z>(D 

\t. yX)V2 ift<ommzi±\tin&*m\rt&vkmnmmu^®L2 sal, 

15 (ttW*JEEPiO^©:) 

ti:fctl«EEEPin^2 5 Ate, Hu3zEb/tPtmmiE^PM(Di3±{±5mtl2 8 fc, £©P± 

m«s 2 8 t#Nf, amoAW T^mEE^EPjjpT^Aw T7,mm 3 0 At, p±ttjm 

^)B±{±S«JE«j!i3 1 At, ^^.TVi§ 0 
20 AW 77, «jl 3 0 At AW 7T.«flEte, ^©ttffljWfrftfc^tBffiTfirPS 

* P±l±5Bt <DKfo&(D Ip] ± £ 0 o T U 3 . 

' P±!±5«EEm^3 1 Ate, A*-r77,mJEta^$-tirfc^TfeoT, SX)l>2 1<D 

H©«ffittttt««k'5 teWrf^«J«^ft5 0 Afc«k 15 P±mmEEmi2i 3 1 A©fty»OTT 
d©lttm«ffiltag 3 1 Afc«k 0 EPl)P£fr 5P±fctJA;K*.®J£teAW 77tEt'll 
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X«EE«DC300[V]TTOP$n> B±ttJ/N 0 ;i/7,«iE« 100[V]T?EPiO$n^)o tot, 
B±HJ©I&©£MJBEW: 400[V] <hft£o 

l#W¥^5 0AH »tttCPU, ROM, RAM*?£r&ifigtJ*S« 

JtBBSbf^ftO^^gJ: 5 0 Akk 1M 3 OAlciW TTvitfficOTiPSriS 

1 A(Ccfc^H±l±i;N 0 ;V7.«J±<DEPJP^Mj«BE«)li4 2 tCfcSSe— CDmM©!|g®!jA 0 

<D^iPtMbmJEmS^4 2 ^ct^l!-©«flEM©MjA 0 ;P7.mE£©TOP<h ; S:|W]^^ 

bfc±T cm e> ic «t &^mm u fc±T skito ^mflEEPjp^fT 5 t © 
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& X> > jta&**^TJfe#WfcW 3 0A^e> tttffltS 2 8 fc/Vf 77«EE 

**H3JJP$nTVi* (HI 4 A). 

it, e> Wif^f&JW^gJ: 5 0 Atenttffit&^d^A* $nst, is§x©p± 
ffi^w 5 1 AoftjflfidSEo t> utaiiiam^ 3 1 Afc«fc*qttti«ffi 2 8 ^©nttts 

/XJ^«£E©fflb0tBlMtffi««4 2te«kSfc:x\/*^-4 1 ^©fg— ©«EEflfi©I* 
®!]A 0 ;V7s«J£©fPiai^^^EoTfT^n^o £nte«fc0* flbit^tc):^ 
•JMI+ttfcfc, yX>2 i©3feSSf|»fc*3^«>fl^-^*^^2KJ6tJ:f9«# 

&mtm&K>. x<Dm&\z&\,*TW}<4&mwti:&2nz 01 4 b). 

5 2 IC^0»«EE«M4 2^J;^i|-©«flE{i©»jA 0 ;l/X«EE^tfxv" > *T 

4 1 icra^ru ^ioM«;x;i/2 1 <Dftmzm&?z> (mi 40. 

8^(D&\ti/vi7>mi±<DmutmwMj£mM4 2\z&%\i3LvmT4 i-\©n-© 
m^it©»/i;i/x«fl£©TODt^^^ii^T^^n^©T\ une^j^-f 5. 

R-©te) 

Sfc&fctfxV*^ UUfflUTU*^ 
«, EE*©±#^&^®:*fflVi*c:t3&^llT&«). 0H*.fc£, EI:^Ufcv> 

nfi, ®mmzmttmmfa&i&mti\z&Q&M2i£z&m7??^^-&-% 
j£-e®mg. ft s& oigmmt * & c $ it & £ <h \z <t 0 a - x * 7, * mj& £ 

li^^lC^ db*K7XX#X©^J&£> M7^il-^^ ■*■©?&# 

7X;U5feSSSI5©S?®©rtfiO^©5l#3i**fT'5»^K:ttx 
7 7 3^x-^©^EMbtc<fcD^^rt^fi£^ti±L^ 7 X;i/JE:*j£ 
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&&K>%mmz-&z>tf, mm\z®m\zitf'Tz>m%m< K-D^mmm^m 
ttzv, ^n\zmz-, m/XMk\z&tfz>j xfroimmmitRtfmmitifoiz 

ZZlZ&tz, m 1 5 \Z7jk-?&? \Z, J X)V7°V- h 2 6 <DmWL^faWL^\$ 

)a.m\z&m*n%k-tz>mk£\sT<D\i-<!? a i&*m-yx^&^ 0 a^se 

10 Z\<Diii&, J X)VZfU- h 2 6 (DMhTM (0 1 5 fc&UTt— & 4 1 B 

2 4i*KD^^^BiTiB»<i:-r^^^^«t:-#4 i b&zs^ <Dmn&mm-r 
&mwz&^Tm&ifcffi%m&z & & z\ tte-v^fc^o)-?, m^^itnm 

SB 5 2 \Z&Z>Mm*:fto Z. MX-lt* m 1 6 C^^-Tck51C> 

^-7.^X=f#M« (t-#4 1 B©|f:Jn^Bf©y X^2 1 <Dft$ftffl\Z&tf 

zmmmmtw) ^^^z^z^^x^w^^-^Ts^^n^ 

io m) £t-#4 i B^Ei^ni-^>ra«/±m^4 

2 Bz&^iiffi^n^o 
$e>^ mfcvt&mm2 ott-^4 1 B^^L^^^©®j^^mgi!-r 
25 z> t ; xiwmsh 2 2 \zmmm&2 n, ^te^tcE^f^ 3 o ^ e> p±tmiti 2 

-# 4 1 B ^KM^^I^cotv X)V 2 1 ^^©ill^ -7, tsT, &miw \z 

hz> mi 7A) 0 
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mm 5 i(Dmm\z^x, ntEti4 2B\z^-amjvi7,ms.^}i-^ 4 

5 fi-ttev. ^(Dm&fr$m^wtm&v±iiA2tih ®i7B). 

w*-*%7,\$mmi>, m%L<n®mujX)V2 KDmm%&irz> 0 
io &\zte, m&\ztt^zmnnK.<D^4k*m'DtzL^z. ^omo^^. 

15 Me^<T^t^c5e>, m&<DMBik\z&%±m i &<Dfa±.*mz>z\£tf»sm£ 

20 mjt^oA**^^* tttttimjBEmM 3 1 A\z&zu±3i/v\s7>mfr<Dmut.mmn 
emm 4 2 B\z£%j}m;v\sxmj£(Dmntfim^nTftt>nz>z\£.zitzz> 0 

Z\<Dm&%, n±tB«EE«M3 1 A J: S tttBUS 2 8 ^©qtavWxmjEEcaJJn 
<h»ltflE®^4 2 BKck&t-^ 4 1 B's©J)Pj»>'^7.«flE©EPJPtJ&«lRl»3%0 

25 *mz>z\k.immv%>z>. 
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30 



10 



15 



20 



25 



it 



mm 

a^x*;*^^^© 



mm 

®IW»A^ — >E 
©fi!iJ1lEPA e ^->F 



it 
it 

trxv^?- 

it 
Mb 

AW 7*mj£+n±ffiA;i/Xmi£ 
: Mb 

: tTxv'^T- 

: Mb 
: WD 

: hfxym-T 

: AW7Xmj£+n±fflA;K*mEE 
: WD 
: t-^ 
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mm •• mv 

: Mb 
: t-^ 

10 ti^ntv^, 

1 [kHz] , B±ttl«m : (DiftffittEE (400 [Y]), (2) M-fT^flJE (300[V]) +q±ffi 

;^7«e (ioom), tf x.vm^wmms. lotvu t-^«*j±io[v]<h-r^= 

»«>47kT»«9, t<D>$mZ%k& : 8[cP] (8XlO"2[p a -S3), JtjSia : 108[Qcxn], 
15 S®3S^J 30X 10-3[N/m]~efc£o 

0.l[mm]©^r^7«a^fc±fBn±l±5Jll^^cfc D^bT 20 m<D\±m 

nmfi©Jg*Jc:J:n«, <S>f&MB^->E (Ifx^iffl^ fthiiimjEEnjjD^lfS: 

*> & d © mwrt ?->e \tm— <Dm&wmx*7R b fc^et m &s 2 0 a 
25 eat^ ^mm\zx^mw^<Dmmm^uz\n\z^<m^mmm 
mw&ft-^±T<Dfom$. T%mtMQ±&ist£&mmmm$ 3 \zmmhTh&. 
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^ 2 (4) 
^7/1 



d< 



S Q V 2 (5) 



ny 

(6) 



*^Bj-e«, sm^sisk >^xy btt\z&^T$ktc-t ; X)V(D'&m*n 
u z*mm -r & z. £ -c > * & ^ t ^ ^ „ 

^^T\ Q: yXJV^raiCf^^n^)^ (C)> a 0 :MQ(Dmnm (F/m), 
£ (F/m), h: /X;i/-S#f B 1» (mK d: ;XJVW©]li 
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(m), V : ;XMzmu?Z>mn& (V) a : J X)^^.UE\Z^-f 

3J£0iJ£i&T\ 1-1. 5t*OiS»0» il;d«h©if(i;(llil^?) 0 



Tf^Sn*. C^Tk :Jfc0yj£»*TN ;XJi/«t*til3lfe5^ 1. 5-8.5 
gffiCD-lfi§t0^<O»'&5Sftt^&ns.(P. J. Birdseye andD. A. Smith, 
Surface Science, 23 (1970) 198-210). 




(8) 




<2 



7oc 



^ 2 /2 



7oc 



(9) 



(7), (8), (9) aSckD a= 1 t&^T, 



2s 0 V V = 8g 0 F 2 




d/2 fc-d/2 fc-d 2 
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(11) • 



^IT, r : %tm%t) (N/m), 



&%:(Dmmziti-Tz>^tt, ; XMzfflta?&m&t3$fammm<nm 

\z «k D lttta«JE©teT3&«Rri6 1 & £ o 



(12) 




(13) 




(1) 
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S 

T = — 

cr (2) 

Z\Z\X, £ :Sf«[©BI«^ (F/m), a : &WL<DmW (S/m) "Tf&S. *M© 
JtBHM&£ lCK ^m^^ 10" 6 S/m ^flaTf**:. T=1.854Xl0- 5 sec<hft£ o * 
*V>tt, IS#Ji&!ifc£ fc[Hz] 




(14) 



Wlifc&Sfc^A&nS. ±SB©^fc^V>T.m** MfcR t bt« 10 kHz 

;gg<?i&£o :<Ott, yXJl/¥^2wm> «JE 500V n©*&, ;X^^i 
G 10"i8m 8 /s t^fe^ei ±IB©#J©?8e#©*&, 10kHz T© 

10 f±\titfmtte<D-?\ 1 WSBTOai/JMtfcHiJRtt lOfl C7 x A h U y Wk lfl : 10-ie 

i) aflE*au*T#*. 

#±|B2(s:^J<SO^tlfc*5ViTtt, El 2 0 5 X;^ft^raK: 

20 ££>lCs ;XJ^S^i:©?§iH 500[/xm]J^"f t\Z& X). **©ltt 
25 UTfc&V>. 
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®»fBB*3Sbfc%>©T»*. j x;v i (Dmmm~\$nm i 5 #as:tt stress b , 

Electrowetting S&m*ft!HWTSfc8e>©«ffi*T?*«>- +^^ti*VXJ^i^t 
5 ^jteitR-frtC*^^*^ £ < 1 *> Electrowetting $)Ht:te® d & <hg8# 

30 ^EECD Electrowetting d©BE±J^ RttBOfc&KlKk =F 

(v), epjn«ffi«»i# (f) ©*n^n©H*tefcB. -tn^nk:* 
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4)vk, mfotzz) ^(owm. ms^mm, xwu m?&x\z^-7>h&<D 
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m * © m m 



1. ^mbfe^CD^^S^Jcqttii-r^^ttffi^W-efeoT, 3s«^£M 

^»&ttffii-*5teSK!B©rtiaJi£g** sot jtimj&T© / X;v£wr s^etm^ y 

Kl!&SByX;i/$te^©^m£ftW^ 
20 fflfiaufcwr* z £ Z&Wl t?z>mM(D%&mm 2 x« 3 3tfc:fEic©S&#:ia:ffi 

25 6. WCia«^-X*^»fi!^«tt, MfB/X;Vrt©^^^£^£213r3t: 

-^&*rr * c £ &#is: t-r sat 2£©tgBfg i~3 ^© vi*rn*^ 1 mzumomw 

7. MiBttm^jETOP^^cfc^ntmrnffiv^ ^ (i) ©iBHssts-r* 
z £ z^mtt %>m isvDwmwi, i~6 ^© wrna* 1 ^idiBm©iBm©^ia:ffi 
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h j^Z >v> JM1 

\s Q d \2s 0 (1) 

fcfcU r : JS*©«®3S* (N/m), £o : X£©Sftt^ (F/m), d : J X)V 

(m)> h: ;x)v-mimm (m), k •. sit^i^^ 

5 (1.5<k<8.5) t*T*. 

mm i ~ 7 ^(DVi-rn^ i ^^ism^^itfctii^So 
m^-r^w^^iBgB^ i~7 mwrnfr i ^iBmo^tttB^s.. 

10 10. ttf|ByX;i/©MIB|^Si£^20[/inJ*«^feS^i^^^*r^if^ 

©team i~9 ^©vi-rn^ i mzw,m<Dmfctkmmm a 

1 2. ttrfB/X^©Mf3ramM^8[/im]^TTfe^Clt^#mt-r«>M^CD 

15 mmm 1 1 ^fcE*©?K#:ia:fflgis. 
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4/22 
HI 4 A 
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m 

6 

m 



2000 
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m6B 
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7/22 
07 



( M til) 


mxmn&m (v/m) 




F t77*100( M m) 


¥ iiT 2000 ( n m) 


(%) 


0.2 


2. 001 X 10 9 


2. 00005 X 10 9 


0. 05 


0.4 
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